Construction of a Subcrystal
In constructing a subcrystal, it is first necessary to construct a unit cell. Atomic co-ordinates of each molecule in the unit cell are obtained using the Mercury software package, 3 following which, unit cells are defined in a different manner when using the atomic, and molecular, point dipole models.
In building a unit cell using the molecular point dipole model, there is a challenge of rotating the calculated polarisability tensor for a molecule in an optimised geometry, α QC to polarisability tensors corresponding to molecules orientated as in the unit cell, α cif . This is achieved in the following manner:
First, atomic co-ordinates of the geometry-optimised molecule are extracted, and displaced such that the molecule's centre of mass (or centre of the cage for fullerene molecules) lies at (0,0,0). Second, the atomic co-ordinates of a molecule in the unit cell in the desired orientation are extracted, and these co-ordinates are displaced in a similar manner. Third, two atoms are selected with which to align the molecules. The first of these atoms (atom 'a' in Figure 1 ) is chosen at an extremity of the molecule, and the second of these atoms (atom 'b' in Figure 1 ) as far as possible from the vector joining the centre of the molecule to atom 'a'. Both atoms are rigidly connected to the molecules core (as opposed to attached to a flexible alkyl sidechain). An example for PCBM is shown in Figure 1 .
Fourth, a rotation matrix R a is defined to align atom 'a' in the two geometries, and the optimised coordinates rotated. Vectors v a,QC , and v a,cif (with corresponding unit vectors v a,QC and v a,cif ) are defined, which join the point (0,0,0) to atom 'a' in the optimised, and .cif molecular geometries, respectively. A third unit vector, v perp,a , is defined, perpendicular to the first two, by: 
The angle between vectors v a,QC and v a,cif is obtained by θ a = arccos( v a,QC · v a,cif ), and a rotation matrix, R a , is defined using Rodrigues formula 4 to rotates by θ a about v perp,a . This rotation matrix is applied to co-ordinates of the optimised geometry, aligning atom 'a' in the optimised geometry with atom 'a' in the .cif geometry.
Fifth, a second rotation matrix, R b , is defined to bring the two molecules into a similar orientation.
A second pair of vectors, v b,QC , v b,cif are defined, which represent the shortest vector joining a line in the direction of v a,cif to atom 'b' in the rotated optimised, and .cif geometries, respectively. A similar procedure to the above is applied to obtain the second rotation matrix, R b , which effects a rotation in the rotated optimised geometry, such that atom 'b' aligns with atom 'b' in the .cif geometry. Finally, these rotation matrices are successively applied to α QC to obtain a rotated polarisability tensor,
Following rotation of the polarisability tensor, a molecular point dipole with polarisability tensor α cif corresponding to the orientation of the particular molecule in the unit cell is placed at the centre of mass of the fullerene cage in the .cif file. This procedure is repeated for each molecule in the unit cell.
Having constructed a unit cell, a lattice is built up by replicating this unit cell, and translating these replicas according to translation vectors obtained from crystal parameters in .cif files. Lattices are built either up to a specified maximum total number of translation vectors from the centre, or up to a maximum number of translation vectors in each direction, as indicated in discussion of results.
Calculation of Effective Dielectric Constant
We introduce a method for the calculation of a dielectric constant associated with separation of charges in a lattice of polarisable molecules. As defined in Section 2.2 of the main text, this section uses quantities U, U qd and U dd to refer to energies associated with charge-charge, charge-dipole, and dipole-dipole interactions, and E ext and µ refer to column vectors describing the electric field and dipole moment at each polarisable point.
Consider a lattice containing two charges, +e and −e, separated by a distance r along a lattice vector.
By the superposition principle, the column vector E ext (defined in Equation 10 of the main text) in a lattice containing two charges is equal to the sum of E ext vectors for the same lattice containing each charge alone.
We will denote these vectors E tot , E + and E − , respectively:
By Equation 8 of the main text, this implies:
Where µ tot , µ + , and µ − are the set of dipoles for the same system. Thus, the energy of the system containing two charges, U tot is the result of the interaction of each charge with its polarisable surroundings, In this model, since U= 0 for lattices containing only a single charge, this equation can be further
For charges separated by a distance r along a given axis, x it is possible to calculate an "effective dielectric constant", r,x , associated with charge separation along that axis, by applying a linear fit to the dependence of U B upon separation of charges: Figure 3 Effect of Basis Set On Polarisability (a) long axis, and (b) isotropic polarisability of tetrathiophene as calculated using HF method with a range of basis sets.
Effect of Basis Set On Calculated Polarisability of Tetrathiophene
We calculate the polarisability of tetrathiophene using HF method with a range of Pople basis set sizes. The long-axis, and isotropic polarisabilities are shown in Figure 3 .
Changes in long-axis polarisability with basis set size are proportionally larger than those in isotropic polarisability. Increasing basis set size from 6-31+g * to 6-311++g * * results an increase of just over 1% in long-axis polarisability.
Quantum Chemical Polarisabilities
Anisotropies associated with the polarisability tensors of linear and cyclic molecules describes in the main text are presented in Figure 4 . Calculated polarisability tensors are included in the accompanying excel spreadsheet. 
SCALING OF LATTICE PARAMETERS

Scaling of Lattice Parameters
In order to isolate the impact of molecular packing from molecule density in determining dielectric properties of a lattice, lattice parameters in SC and BCC lattices of C 60 are scaled in order to produce the same molecule density as experimentally reported FCC lattices. Similarly, lattice parameters in experimentally reported PCBM lattices as deposited from CB and oDCB are scaled to reproduce the molecule density of experimentally reported SF lattices.
In both cases, this is achieved by scaling each lattice vector by a quantity k, given by:
Where N represents the number of fullerene molecules in the unit cell, V u represents the volume of the unit cell, and s a , s b , and s c represent the number of unit cells in the lattice in directions a, b, and c, respectively, of the lattice being scaled to (ie. FCC C 60 and SF PCBM lattices). N , V u , s a , s b , and s c represent similar quantities in the original structure of the lattice being scaled (ie. SC or BCC C 60 , and CB or oDCB PCBM). The resulting lattice parameters presented in Tables 1 and 2 . 
LATTICE SIZE DEPENDENCE OF DIELECTRIC PROPERTIES OF FULLERENES
SLICES THROUGH PCBM CRYSTALS AS DEPOSITED FROM CHLOROBENZENE AND ORTHO-DICHLOROBENZENE
7 Slices through PCBM Crystals as Deposited from Chlorobenzene and OrthoDichlorobenzene Figure 7 shows slices through a solvent-free PCBM crystal structure, and PCBM as deposited from chlorobenzene and ortho-dichlorobenzene. Ortho-Dichlorobenzene (a,d,g) viewed along a, sliced between (a) 0.5a and 1.0a, and (d,g) 0.0a and 0.5a, (b,e,h) viewed along b, sliced between (a,e) 0.0b and 0.5b, and (b) 0.5b and 1.0b, (c,f,i) viewed along c, sliced between 0.0c and 0.5c. 5, 6 Differences in slicing are such as to include molecule 1 (as defined in Figure 5 of the main text) in each case.
